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Executive Summary

Under the mandates of the Marine Mammal Protection Act (MMPA) and the Endangered Species
Act (ESA), NOAA Fisheries must regularly evaluate the status of protected species, specifically
marine mammal and turtle species. In addition, these laws prohibit the taking of protected
species unless a specific exception, usually granted through a permit or authorization, is made for
a particular activity that may affect any protected species. Such authorizations require NOAA
Fisheries to assess the impacts of the activity on protected species and their habitats, with both
done in the context of other anthropogenic and natural factors that may affect the species. Thus,
timely, accurate, and precise biological information is essential for NOAA Fisheries to determine
the status of each stock or population and to design effective and efficient conservation programs
to promote the recovery of the affected populations.

These stock assessment mandates have been supplemented over the past decade by changes in
how protected resource management and science are conducted. These changes include:
international and domestic interest in observing systems; mapping; ecosystem approaches;
demands by courts and the public for greater precision; scientific certainty and transparency in
decisions; increased litigation by non-governmental organizations to pursue policy and
management agendas; expanding interest by executive branch leadership in partnerships between
federal agencies; and the comprehensive NOAA Requirements Planning and Program Review
(2002).

To address and meet its mandates, NOAA Fisheries must improve its research capability and
capacity, and significantly enhance the quantity and quality of its protected species stock
assessment data and analyses. NOAA’s Strategic Plan specifically sets the goal to move toward
“an ecosystem-based approach to management” where an “ecosystem” is defined as a
geographically specified system of organisms (including humans), the environment, and the
processes that control its dynamics. The “environment” is the biological, chemical, physical, and
social conditions that surround organisms, and should be qualified as biological, chemical,
physical, and/or social. To meet changing demands, NOAA Fisheries must pursue a
requirements-based program to increase and improve its protected species stock assessment
research activities in the context of broad based, integrated ecosystem investigations.

The plan provided here is designed to provide the basis for improving NOAA Fisheries’
protected species stock assessments. The plan explicitly identifies the attributes of a stock
assessment that make it reliable, and enumerates NOAA Fisheries’ goals for the protected
species stock assessment program. The plan reviews the current state of the protected species
stock assessment program in terms of present research capability and capacity, and delineates the
resources necessary to acquire reliable assessment information. Finally, this plan describes
reasonable expectations from the assessment program given current levels of effort and support,
and highlights the resource gap between FYO03 levels of program effort and the levels required to
fully meet the NOAA Fisheries’ legislative mandates.
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The plan was developed through a series of discussions both within NOAA and with several of
its major Federal partners (the U.S. Marine Mammal Commission, Minerals Management
Service, and the US Navy). Work was initiated in October 2001 and involved a series of
meetings conducted through December 2002. NOAA Fisheries Science Center staff were polled
in January-April 2003 to identify: a) the status of all US marine mammal and turtle stocks as of
FY2003; b) the resources dedicated to research on these species as of FY2003; c) the resources
needs to maintain our level of knowledge on protected resource stocks at the status quo (known
as Tier I); and d) the additional resources required to improve the information on the status of all
stocks to meet legislative mandates (known as Tier II).

Of the 165 marine mammal stocks assessed by NOAA Fisheries in FY2003, 134 were at Tier I
status while 31 had attained Tier II status. Improvements for most stocks are needed in all five
data categories: stock identification, abundance, fishery mortality, and.assessment frequency and
data quality. The greatest need is in stock identification (101 stocks [61%] are deficient in this
category). However, significant improvements are also necessary under the remaining four
categories.

All of the 13 populations of marine turtles were considered to be at Tier I in FY2003. Major
deficiencies exist for almost all of the data categories.

All six of NOAA Fisheries’ regional science centers have staffing for marine mammal stock
assessments, and all but the Northwest and Alaska are also staffed to assess marine turtles. A
few Regional and Headquarters Offices have staff involved in stock assessment work, notably in
the conduct of fishery observer programs. As of mid year FY03, 195 NOAA FTE were involved
with protected resource stock assessments. This full time staff is supplemented by ca. 200
contract staff, most of which are either survey or fishery observers, although are a few (6)
students, interns, and postdoctoral associates. Agency-wide, protected species- fishery observer
programs include 156 individuals (36 FTE and 120 contract).

Aircraft and ships are the principal physical resources required to conduct protected species
surveys. In FY03, 2094 flight hours (539 flight days) and 765 sea days were used nationally. All
Centers use both aircraft and ships in their surveys, though the mix varies significantly. Most
offshore cetacean surveys are conducted using high-winged, twin engine aircraft, such as a
DeHavilland Twin Otter or a Rockwell Aero Commander. NOAA’s Marine and Aviation
Operations (NMAO) office is typically the supplier for NOAA Fisheries’ use of Twin Otter
aircraft. Aircraft needs not met through NMAO (e.g., helicopters and single engine aircraft) are
met through charters.

The ship time (765 sea days) required for protected species surveys is provided either by NMAO
or by charter. Center staff presently spend a considerable amount of time aboard NOAA vessels,
though frequently the vessels are used for purposes other than abundance surveys (e.g., fisheries
trawl and long-line surveys). The specialized nature of many protected species surveys (€.g.,
shallow draft for inshore surveys or two observing platforms) has led to chartering of UNOLS
and commercial vessels to supplement the available NOAA vessels.
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The Tier I research program will involve no new surveys or observer initiatives, but will make
better use of existing programs and data. This level of effort will simply maintain (or restore) the
status quo and improve assessments for some species in all regions by making better use of
existing data or surveys. However, meeting Tier I needs will require an increase of 377
individuals (137 FTE, 234 contract, six others). Much of this increase in staffing will improve
existing fishery observer programs to meet desired levels of precision for mortality estimates.
Even without additional surveys, an estimated 345 sea days and 870 flight hours (223 days) are
needed to simply maintain the current level of assessments, because significant erosion of
research spending power has occurred over the past decade. Fewer sea days or flight hours are
available for surveys, which has led to abbreviated surveys and reduced precision of abundance
estimates.

To achieve the MMPA and ESA’s mandates, all remaining Tier I stocks will need eventually to
be reach Tier II. This will involve deploying new surveys and observing additional fisheries. An
additional 120 FTE and 386 contract employees will be needed. Again, expansion of observer
programs to adequately sample all fisheries with protected species interactions will constitute a
major part of this increase (22 FTE and 184 contract employees). Because Tier II assessments
typically involve expanded survey effort (e.g., seasonal rather than annual surveys), large
increases in platform time requirements will occur. Vessel time will increase by 705 sea days
and flight time by 900 flight hours (~222 days). Many of these days and hours will be on
chartered vessels or aircraft rather than through NMAO.

Implementation of this plan will take upwards to 10 years. However, the result will be that for
the first time NOAA Fisheries will achieve the information requirements of the ESA and MMPA
for protected species assessments, and NOAA Fisheries will be significantly closer to achieving
an “ecosystem approach to management.”
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I. Introduction

A. WhatIs a Protected Species Stock
Assessment?

Under Federal law, NOAA Fisheries must
assess the status of all protected species,
which include all marine mammals, marine
turtles, and those marine and anadromous
species (e.g., salmonids) that are listed as
depleted under the MMPA, or listed as
threatened or endangered under the ESA. In
addition, these laws also prohibit the taking
of protected species unless a specific
exception, usually through a permit or
authorization, is made for a particular
activity that may affect any protected
species. Such authorizations require NOAA
Fisheries to assess the impact that the
activity will have on protected species and
their habitats, and these impacts must be
considered in the context of other
anthropogenic and natural factors that may
affect the pertinent species.

A protected species stock assessment (Fig.
1) consists of collecting, analyzing, and
reporting information related to the status of
protected species and the impacts of human
activity upon protected species. The most
basic measure of protected species status is
an estimate or index of the abundance at any
given time. A series of such estimates over
time allows an evaluation of the
population’s trend (i.e., is it increasing,
decreasing or stable?). Additional
information related to life history, such as
rates of growth, sex and age structure of the
population, age of sexual maturity, age-
specific birth and death rates, and maximum
longeyvity, allow scientists to assess the
status of protected species populations more
completely than from just abundance and
trend information alone.

Other information critical to assessing the
impacts of human activities includes the
magnitude of human-caused mortality,
injury or stress; the seasonal distribution and
regional densities of protected species; the
impacts of natural environmental variability
on the population; and the status and
abundance of prey and predators. To
evaluate the impact of anthropogenic
activities on protected species, NOAA
Fisheries uses population information along
with information on the nature and scope of
human activity in an affected area to
estimate the likelihood that protected species
will encounter human activity and to predict
the impact of that activity (along with other
activities) on the affected protected species
and their habitats.

B. Why Develop a Protected Species
Requirements Plan?

The protected species stock assessment
program is a fundamental part of the
conservation program required under
Federal law. Statutes specifically require
that NOAA Fisheries evaluate the status of
marine mammals and threatened or
endangered species according to a defined
schedule. These laws also prohibit the
taking of protected species, with specific
exceptions that usually can be only applied
if the taking is shown to be safe for the
affected stocks or populations. Thus, timely,
accurate, and precise biological information
allows NOAA Fisheries to determine the
status of each stock or population as
required by law and to design effective and
efficient conservation programs to promote
recovery of affected stocks. Another
important function that is enabled
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Figure 1. Conceptual model of the stock assessment process.

by reliable information on the status of
protected species and the impacts of human
activity is the design of regulatory programs
on commercial, recreational, and other
activities in marine environments that ensure
appropriate levels of protection as required
by law; such regulatory programs would
ensure the conservation of the affected
stocks, but not over-regulate the affected
industries.

This protected species requirements plan has
several purposes. First, the plan explicitly

identifies the attributes of a stock assessment
that make it reliable, and enumerates NOAA
Fisheries' goals for the protected species
stock assessment program. The plan also
reviews the current state of NOAA
Fisheries’ protected species stock
assessment program and delineates the
resources required to acquire reliable
assessment information. Thus, the plan
describes reasonable expectations from the
current protected species assessment and
highlights the resource gap between current
levels of program effort and the levels




necessary to fully meet NOAA Fisheries’
protected species mandates.

The goal of improving the stock assessment
program is to provide sufficient information
for NOAA Fisheries to make protected
species management decisions based upon
reliable scientific information. Such a
decision making process would allow
American society to enjoy maximum
benefits of living marine resources while
ensuring that the uses of these resources do
not have a significant adverse impacts on
species or resources that society has chosen
to protect through Federal law.

As the utilization of marine resources
continues to increase, improved stock
assessment programs will be required to
achieve the appropriate balance between
increased use of resources and
environmental protection. As stock
assessments improve, managers will be able
to increasingly address the cumulative and
indirect effects of various human activities
and natural environmental variability on
protected species. The scientific framework
for detecting, monitoring and evaluating
cumulative and indirect effects on species is
insufficient.

Improving the quantity and quality of
protected species status information can only
be achieved by enhancing and enlarging
capabilities for gathering and analyzing
information on status. New “ecosystem
approaches” need to be developed to
integrate physical, biological, chemical and
socioeconomic factors affecting protected
species and their habitats. Scientifically
accurate and timely information to support
such “ecosystem’ programs must be
available to support comprehensive

conservation management. Integrated
research and monitoring programs need to
be implemented to satisfactorily address the
questions arising from increased utilization
of living marine resources.

C. The Process by Which the Plan Was
Developed

This plan was developed through a series of
discussions within NOAA and with several
of its major Federal partners (the U.S.
Marine Mammal Commission, Minerals
Management Service, and the US Navy).
Work was initiated at a meeting of NOAA
Fisheries Assistant Regional Administrators
for Protected Resources held in St.
Petersburg Beach, Florida in October 2001.
This was followed by meetings in June and
August 2002 between NOAA Fisheries and
its Federal partners to define their
management information needs. As
discussions ensued, it became apparent that
protected species information needs
encompassed more than just the traditional
stock assessments. At this same time, a
questionnaire was distributed to NOAA
stock assessment scientists to elicit their
qualitative perspectives on the strengths and
deficiencies in protected species stock
assessment science.

In September 2002, representatives from
NOAA Fisheries’ Science Centers and
Regional Offices met in Falmouth, MA to
define the current condition of protected
species stock assessments, and to develop a
strategy for improving these assessments
that would meet Agency mandates under
MMPA and ESA, as well as the collateral
data needs of its partners. Regional Office
and Headquarters staff met again in



December 2002 to finalize the list of data
needs.

Based on these activities, all of the NOAA
Fisheries’ Science Centers were polled in
January-April 2003 to identify: a) the status
of all US marine mammal and turtle stocks;
b) the current fiscal and personnel resources
dedicated to research on these species; and
¢) the resources needed to maintain the
status quo level of knowledge (known as
Tier I) and the resources needed to improve
the status of information on all stocks to
meet legislative mandates (known as Tier
IT). Additional discussions recurred between
NOAA marine turtle scientists and managers
at a workshop in August 2003 to refine the
marine turtle research component of the
plan.

This report documents the results of all of
these discussions and provides the final
recommendations for improving NOAA
Fisheries’ protected species stock
assessment program.

D. Relationship to the Marine Fisheries
Stock Assessment Improvement Plan
(SAIP)

In October 2001, NOAA published a
companion document titled Marine
Fisheries Stock Assessment Improvement
Plan, Report of the National Marine
Fisheries Service National Task Force for
Improving Fish Stock Assessments (NMFS
2001). This plan was developed largely
through the efforts of a task force of
assessment scientists from the NOAA
Fisheries Science Centers. The protected
species requirements plan has been
structured in a very similar format. The

similarity between the two documents is
intended to simplify interpretation and

implementation of the two plans. Both
employ a “level of data” approach to
classifying the level of knowledge about
individual stocks, and both use “tiers of
knowledge” to evaluate data with respect to
requirements under the key legislative
mandates (MSFCMA for fisheries and the
MMPA/ESA for protected species).

The Protected Species plan, however,
extends the data requirements beyond simple
stock assessments (which are largely focused
on stock identification, estimation of
abundance and mortality) to include the data
needs of the Regional Offices and NOAA’s
partners to support management. None the
less, the ultimate goal of both plans is the
same: to improve the quality of assessments
for all stocks managed by NOAA Fisheries.

A number of plans and initiatives which
complement both the Plans. Examples
include the NOAA Fisheries Data
Acquisition Plan, NOAA Fisheries Science
Assurance Quality Plan, NOAA’s Ocean
Exploration Program, and the Census of
Marine Life Program. These and other
programs are summarized in the Marine
Fisheries SAIP.

Lastly, this Plan provides a key to the
achievement of NOAA Fisheries’ primary
mission goal under the 2005-2010 Strategic
Plan which is to “Protect, Restore and
Manage the Use of Coastal and Ocean
Resources through Ecosystem-based
Management.” It is envisioned that only
through implementation of the
recommendations in this protected species



SAIP that the Protected Species elements of
NOAA'’s Mission goal will actually be
achieved.

E. Scope of This Requirements Plan

The intent of this document is to describe
the staffing, fiscal and logistic resources
needed by NOAA Fisheries to fulfill its
mandates under the MMPA and ESA. To
that end, the report has been divided into
three sections. Chapter II discusses NOAA
Fisheries’ stock assessment mandates.
Chapter III presents a framework for
assessing the status of marine turtles and
mammals with respect to these mandates,

and provides the results of the application of
this framework to assess the status of all US
stocks of marine mammals and turtles.
Chapter IV reviews the resources currently
dedicated to protected species research and
assessments, and identifies the additional
resources needed to maintain the status quo
level of knowledge (Tier I) and to
adequately meet NOAA’s legislative
mandates (Tier I)

This plan only deals with two groups of taxa
within the NOAA Protected Species trust:
mammals and turtles. There are a number of
other protected marine species (fish and
invertebrates) which the Agency assesses,
but which are not included in this Plan.



II. Defining NOAA Fisheries Protected Species
Stock Assessment Mandate

A. Legislative Mandates

NOAA'’s primary mandates for managing
marine protected species are the Endangered
Species Act (ESA) and the Marine Mammal
Protection Act (MMPA). NOAA Fisheries
has both science and management
requirements under these statutes. The
Sections of these statutes are described in
Appendix I. Appendix Table 1 presents a
summary of NOAA Fisheries activities by
mandates with Appendix Table 2 listing the
data necessary to fulfill these mandates.

1. The Endangered Species Act (ESA)

Key elements of the ESA with respect to
protected species stock assessments can be
found under Sections 4 and 7. Section 4 of
the ESA covers listing/delisting and
recovery planning activities and requires the
Secretary to determine if a species is
endangered or threatened based on five
criteria, determine if a listed species should
be removed from the list, identify critical
habitat (if applicable) and develop recovery
plans that specify management activities that
provide for recovery. In order to accomplish
listing and recovery under the ESA,
information about the following must be
assessed: threats to habitat, utilization of the
species, impacts of disease/predation;
quantitative assessment of other impacts,
natural or manmade (human-related
mortality), species abundance & trends,
population structure, evaluation of existing
regulatory mechanisms, and evaluation of
existing conservation

mechanisms. These are a combination of
science and management needs.

Section 7 of the ESA contains the
consultation provisions for Federal actions.
NOAA Fisheries must determine whether
the action permitted, funded or carried out
by any Federal agency is in compliance with
the jeopardy and adverse modification of
critical habitat standards. NOAA Fisheries
works with action agencies to evaluate their
activities, when requested, and if adverse
effects are likely to occur, works with the
agency to eliminate to minimize those
effects, consistent with the original action.

The analyses of the effects of an action
require a suite of data and information
similar to that required for listing and
recovery. The consultation provisions use a
survival standard and then require
conservation actions to minimize taking that
may still occur after jeopardy or adverse
modification of critical habitat is no longer
an issue. This again is a combination of
science and management needs. Enough
data and information on the species status
and expected impacts from the action are
needed to make the best decisions: decisions
that minimize both the effects of an activity
on listed species and the socioeconomic
implications of the changes to the proposed
action, consistent with its original purpose.
Otherwise, in the face of uncertainty, the
ESA requires the benefit of the doubt be
given to the species and can result in overly
precautionary and costly measures that, with
better information, may have been avoided.



2. The Marine Mammal Protection Act
(MMPA)

The key provisions of the MMPA with
respect to stock assessments are Sections
117 and 118. Section 117 of the MMPA
contains the stock assessment provisions.
The legislation provides a clear prescriptive
mandate from Congress to “prepare a stock
assessment report for each marine mammal
stock which occurs” in U.S. waters, “each
stock assessment, based on the best
scientific information available, shall--

(1) describe the geographic range of affected
stock, including any seasonal or temporal
variation;(2) provide for such stock the
minimum population estimate, current and
maximum net productivity rates, current
population trend, including a description of
the information upon which these are based;
(3) estimate the annual human caused
mortality and serious injury of the stock by
source and , for a strategic stock, other
factors that may be causing a decline or
impeding recovery of the stock, including
effects on marine mammal habitat and prey;
(4) describe commercial fisheries that
interact with the stock, including
—approximate number of vessels actively
participating in each such fishery; the
estimated level of incidental mortality and
serious injury of the stock by each such
fishery on an annual basis; seasonal or area
differences in such incidental mortality or
serious injury; and the rate.....of such
incidental mortality or serious injury etc...
and (5 & 6) categorize the stock and
estimate its potential biological removal
levels (PBR).

Section 118 addresses taking of marine
mammals incidental to commercial fishing
operations. The two most prominent

features of this section’s required
capabilities are to maintain a list of fisheries
that describes the level of marine mammal
interactions and to conduct “take reduction
teams” for strategic stocks whose fishing
mortality exceeds their potential biological
removal level. How these teams are
conducted is also specifically described in
the Act, including team composition,
duration of planning, and the use of a
consensus-based negotiation process. This
section instructs that Congress’s ultimate
goal is to reduce incidental mortality due to
commercial fishing to levels approaching a
“zero mortality rate”. Thus, this section
adds a number of administrative and
analytical requirements to the scientific
information discussed in the paragraphs
above, that describes species status and
population impacts. Additional analytical
responsibilities include modeling to assess
management strategies proposed by the
teams and fishing gear technology testing.
Administrative capabilities beyond take
reduction team support include registration
of fishermen participating in fisheries with
high or occasional takes of marine
mammals, a self-reporting process, and
monitoring through observer coverage.

B. Changing Demands

The demand for protected resource scientific
investigations and status of stock
information has increased in the last decade,
and this demand is dictating how protected
resource management and science needs to
proceed in the future. Forces that are
driving these changes include increasing
interests in international and domestic ocean
observing systems, coastal and ocean habitat
mapping, ecosystem approaches to



management for all living marine species,
and legal challenges to the adequacy and
accuracy of the scientific basis of NOAA
Fisheries’ regulatory actions and permits for
takes of protected species.

Increasingly, litigation is being used to
pursue policy and management agendas by
non-government organizations, commercial
and industrial interests which are regulated
by NOAA Fisheries. Frequently, the
agency’s actions are found to be “arbitrary
and capricious” owing to the reality that the
“best available” information on protected
species is insufficient to support the
proposed mitigation actions and/or permit
requirements. In their rulings courts point
out the need for greater accuracy and
precision of scientific information, clear
measures of scientific uncertainty
surrounding these data, and transparency
surrounding the process on which
management decisions are based.

All of these demands have fueled the need
for improved information on the status of
protected resource populations, and for
improvements in the methods and
techniques utilized to assess these species.

In its 2005-2010 Strategic Plan NOAA has
broadened its mission to include
“understanding and predicting changes in
the Earth’s environment to conserve and
manage coastal and marine resources to
meet our Nation’s economic, social, and
environmental needs.” In doing so, NOAA
has broadened and increased the information
requirements from its component agencies,
including NOAA Fisheries. NOAA’s
Strategic Plan specifically sets the goal of
moving toward “an ecosystem-based
approach to management” where an

“ecosystem” is defined as a geographically
specified system of organisms (including
humans), the environment, and the processes
that control its dynamics. The
“environment” is the biological, chemical,
physical, and social condition that surrounds
organisms, and when appropriate, should be
qualified as biological, chemical, physical,
and/or social. These terms define the
specific scientific information standards,
needs and research requirements for NOAA
Fisheries’ protected species management
programs.

NOAA Fisheries has insufficient resources
to meet legislative mandates and attain the
mission goals of the Agency with respect to
protected species programs. The Agency,
however, has the primary management
responsibilities to conserve and protect these
species. Absent sufficient resources, the
alternative is to promulgate conservative,
costly and sometimes burdensome
mitigation measures upon constituents to
minimize the risk to protected species
populations.

Some Federal agencies have invested their
own resources to complement NOAA
Fisheries’ efforts to address protected
resource issues that are directly relevant to
their interests. For example, NOAA
Fisheries invests approximately $100,000
annually to investigate the effects of ocean
noise on populations of protected species.
The US Navy, however, invests
approximately $7 million annually in marine
mammal and turtle related acoustics
research, specifically directed at evaluating
the effects of sonar systems and other
operational noise on individual animals.
Similarly, the Minerals Management Service
invests millions of dollars each year to



monitor, define, and assess the effects of
coastal and offshore oil and gas exploration,
development, and production activities on
protected species and their habitats.

Such partnerships between NOAA Fisheries
and other agencies provide the means by
which adequate information on the potential
effects of Navy and oil and gas industry
activities might be obtained and evaluated as
required by law.

With or without its partners, NOAA
Fisheries must undertake research to acquire
the information needed to support
management actions, particularly concerning
controversial activities. Inadequate
understanding of the potential adverse
impacts of some permitted activities drives
this research. Scientific uncertainty

- involving these potential effects has often
led to litigation that has blocked research on
those activities that would provide the
scientific basis for reasonable mitigation
actions. Consequently, the courts and
NOAA Fisheries have had to impose
conservative and often burdensome
requirements on their constituents, rather
than pursue research that would furnish
information needed to develop reasonably
prudent mitigation measures.

For many protected species an important
consideration is obtaining information on
stock status as it relates to potential takes in
specific operational areas (e.g., coastal
development, Navy operation and test
ranges). Information on the density,
abundance and distribution of these species
in specific time and area windows is
required to assess the potential adverse
effects of a proposed activity in terms of
“takes” of protected species. In most cases,

NOAA Fisheries’ protected resource surveys
cover broad areas of ocean and coastline and
it is not possible to routinely develop
estimates of animal densities for specific
subareas of interest.

An additional research challenge is the need
to develop clear criteria defining
“harassment” in the context of assessing the
effects of noise and other anthropogenic
activities (e.g., ship disturbance, whale-
watching activities, recreational viewing of
marine mammals) on the behavior and
health of protected species. In this regard, it
is desirable to develop a national protected
resource database that contains current
information on the status, abundance,
seasonal distribution and habitat
requirements for all protected resource
species. If such a database also included
sources and levels of anthropogenic noise,
the potential effects of noise and other
disturbance associated with a particular
activity in a particular area could be
evaluated with respect to the species and
numbers of animals potentially affected.
Over time, such a database could generate an
“ocean noise budget” that would have
predictive capability for all living marine
resources and that could be used as a guide
for mitigating ocean noise from ongoing
industry and development.

Collection of survey data and ancillary
observations, including complementary
oceanographic and habitat information, is
presently not an integrated process.
Individual data sets (e.g., sightings, acoustic
detections, physical oceanographic
measurements, prey density data, etc.) are
currently integrated post-collection, and this
is a labor-intensive costly exercise which
delays the analyses of findings, is not



conducive to an integrated “ecosystem”
approach, and is further subject to process
errors. Developing and implementing
integrated data collection systems on
NOAA'’s research platforms would improve
the accuracy, utility, and timeliness of
protected resource survey information, and
advance NOAA Fisheries’ protected species
stock assessment capabilities.

As data acquisition capabilities improve, and
the volume and complexity of information
increases, additional analytic staff will be
required. At present, NOAA Fisheries’
protected species analytical potential is
limited because available staff resources
must concentrate on specific target species
rather than analyzing ecosystem information
in a broader, more comprehensive context.

Accurate forecasting of protected species
distribution and abundance will also depend
on development of predictive modeling
techniques. Development of such
techniques remains to be established as a
routine operational activity within NOAA
Fisheries’ Protected Species programs.

In recent years NOAA Fisheries has begun
to develop passive acoustic methodologies
to augment its traditional visual survey
methods for marine mammals. These
programs are examples of the potentially
significant improvements to standard
research techniques that application of new
technologies can achieve. Traditional visual
surveys are limited to daytime and periods of
relatively calm weather. The addition of
passive acoustic detection methodologies
allows survey efforts to continue during
nighttime and during periods of winds and
fog that prohibit effective visual survey
operations, thereby increasing the data

gathering capabilities of protected species
survey efforts. Similarly, autonomous
acoustic recording devices can gather marine
mammal, ship traffic, and other acoustic
information over prolonged periods of time
not achievable by ship or aircraft surveys
alone. Other sensor packages may be
attached directly to individual animals to
record behavior below the surface, received
noise levels, and environmental information
at depth, all never before possible for
protected resource species. The greatest
impediment to further development of
technologies to improve protected resource
information gathering is funding.

Another means for increasing and improving
NOAA Fisheries’ protected species research
capabilities is leveraging resources by
participating in other marine research
programs. Such a program is the “Census of
Marine Life” where multiple government
and non-government contribute their
specific information on marine resources to
build a compendium of related information
from many sources. The contributors then
have access to information collected by
other institutions and agencies to
complement data collected for their specific
purposes. To date, NOAA Fisheries’s
participation and contribution to the “Census
of Marine Life” has been limited by
budgetary constraints, but the potential for
improving the database for protected
resource objectives through this and similar
programs is great.

In summary, increased protected resource
research capability and capacity is required
to develop a more complete picture of
protected species status and the
consequences of their interactions with
human activities and within their ecosystem.



This information is required at the
population level over long time periods in
the broadest sense down to small spatial and
temporal scales to evaluate specific
activities. To be most useful in formulating
responsible and scientifically defensible
management actions. Without the capability
to operationally produce scientifically sound
information on the status of protected '
species, the public will continue to employ
litigation to challenge management
decisions designed to protect, conserve, and
recover protected resource populations and
their habitats. To meet the challenging
demands for protected resource information,
NOAA Fisheries must pursue a
requirements-based program to enhance and
expand its protected species stock and
ecosystem investigations. This stock
assessment improvement plan is designed to
provide the logic and justification for
NOAA to invest in new research to meet its
mandates, mission, goals and objectives.

C. Perspective of Individual Scientists

Another tactic to determine NOAA Fisheries
protected species stock assessment needs
was to poll the individual scientists for their
opinion on how stock assessments can be
improved. These were used:

*  To identify the most important factors
hampering the Agency’s ability to
provide accurate, precise, valid, and
credible stock assessments as well as
information on seasonal distribution
and abundance of marine turtles and
mammals ’

»  To determine the resources (e.g., marine
mammal and turtle survey data
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collection programs; data collection
programs for fishery statistics; hire
additional stock assessment scientific
staff; hire additional NOAA Fisheries
staff such as survey personnel,
technicians, database managers,
computer programmers; obtain for
ship/aircraft time) needed to improve
the Agency’s ability to develop credible
assessments

*  To determine how such needs vary by
region

*  To use such information to develop
specific proposals for new or expanded
research programs, additional staff
(including specific information on
where, when and how many are
needed), and other budget initiatives, if
NOAA Fisheries determines that such
would be beneficial.

A questionnaire (Appendix II) was directed
at stock assessment scientists (those who use
and/or are involved in some component of
the development of stock assessments), as
these scientists have a good understanding
of the deficiencies, if any, in the input data
and/or models used in stock assessments. A
similar questionnaire was used to develop
the Marine Fisheries Stock Assessment
Improvement Plan (NMFS 2001).

Questionnaires were distributed to each of
the NOAA Fisheries Science Centers, and
responses were received from 17 key stock
assessment scientists. Three responses
reflected marine turtle needs, eight were for
pinnipeds, and 11 were for cetaceans (some
scientists responded for more than one taxa).
Results are summarized in Appendix III. .



Priorlty
3 4 5

Stockstructure

Current population size

Current populationtrend

Intrinsic rate of increase

Otherlife history characteristics

Mortality assessment

Caiculation of allowed incidental take

Use of recoveryfactors

Figure 2. Priorities for general improvement in data collection for protected species stock assessments averaged
across NOAA Fisheries Science Centers and taxa based on a survey of 17 NOAA stock assessment scientists. For
ease of interpretation priorities have been reordered from the questionnaire so that 1 is lowest priority and 5 is

highest.

Questions 1 through 3 dealt with
identification of the assessment topics most
in need of improvement. Generally, the
greatest needs were for improvements to
abundance surveys, stock identification and
mortality assessment (Fig. 2). Somewhat
different needs were identified for marine
turtles where current abundance, life history
characteristics, and a calculation of allowed
incidental take were considered most
important.

Priorities shifted somewhat when scientists
were asked which data collection efforts
require more funding. Funding for fishery
observer programs became the clearest
priority (Question 2) followed closely by
data on abundance (annual and seasonal).
Data on stock structure still remained in the
first tier of critical information needs.
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In response to Question 3 respondents
indicated that, in terms of importance to the
assessment of the species or species groups
studied, the most important items were the
quality of the abundance surveys, bycatch
estimates, and stock structure.

Questions 4 and 5 asked for a ranking of
specific components of the abundance
surveys and mortality estimates in terms of
their impact on assessments. Priorities for
abundance surveys were identified as
sampling frequency, use of acoustics, mark
and recapture studies, and tagging (Fig. 3).
Overall, the most important needs were
related to tagging (distribution/movement
studies and tag development), and survey
frequency (especially for more frequent
annual and seasonal surveys).
Improvements to other survey tools (e.g.,
satellite imagery, LIDAR, photogrammetry)
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Priority
3 4 5

SAMPLINGFREQUENCYFOR SURVEYS

Increased sampling density within asurvey

Statistical analysisof sampling design

Researchintothe use of acousticstoimprove surveys

Operational deployment of moored or fixed arrays

Funding for systematic mark and recapture studies

More frequent samplingevents

Improved coordination/standardization of sampling among sites

TAGGING

Distribution and movement studies(wide and fine scale)

Tagretention studies

Figure 3. Priorities for improvement in abundance surveys averaged over NOAA Fisheries Science Centers and taxa
resulting from a survey of 17 NOAA stock assessment scientists.

or software, while needed, were of lower
priority. However, improvements to
physical and human resources were of high
priority as were increases in aircraft and ship
time. More survey personnel were needed.

The highest priority for the collection of data
on mortalities of marine mammals and
turtles was the expansion of fishery observer
programs (Fig. 4). Improving the quality
and quantity of staff to estimate mortalities
was the next most important need.

In questions 6 and 7, scientists were asked to
estimate the percentage of time currently
spent on various protected species activities,
and then to estimate where the ideal amount
that one should spend on each activity (Fig.
5). Not surprisingly, there were a number of
significant mismatches. Center scientists
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would prefer to spend more time conducting
research to improve the assessments and in
professional development (e.g., writing,
attending scientific meetings). They would
like to spend less time providing
management advice and in administrative
activities. Similar results were obtained
when fishery assessment scientists
responded to similar questions as part of the
Marine Fisheries Stock Assessment Marine
Fisheries Stock Assessment Improvement
Plan.

Question 8 asked individual scientists to
identify additional training/professional
development opportunities that would best
help Agency protected species scientists
meet present or future assessment
challenges. With respect to training, more
education in statistical methods was the




Priority
1 2 3 4 5

ationor ion of fisheri ver program
Quantity orquality of staff to estimate mortalities
Mandatory reporting of key effort statistics
Statistical analysisof sampling design

Analysisof accuracy and statistical propertiescf effort and economic data

Quantity or quality of staff to manage incoming datareporting and dataprocessing
requirements.

Quantity or quality of staff to analyze biological datacoilections
Implement ation or expansion of stranding monitoring program

Impl tationorex ion of log book reporting system

Integrationof health assessment into stranding programs

Impl tationor exp ion of reporting system for other human-related mortalities

Figure 4. Priorities for improvement in mortality estimation averaged across NOAA Fisheries Science Centers and
taxa based on a survey of 17 NOAA stock assessment scientists.

Percentage of Time
0.0 5.0 10.0 15.0 20.0 25.0

Modeling research to improve stock assessment
methodology

Professional development (w riting papers, reading
journals, attending conferences, training, etc.)

Participation in Section 7 review s, evaluation of the
consequences of alternative management strategies,

Figure 5. Estimated percentage of time currently spent on activities (clear bar) compared to desired percentages of
time (black bar) averaged across NOAA Fisheries Science Center based on questionnaires from 17 NOAA stock
assessment scientists. 14



TRAINING

Statistical methods

Survey methods

GIS analysesingeneral

GIS analysesfocused onmarine or assessment analyses

Programming or software use

Project management

Peopie management

ASSISTANCEWITH ADVANCED COURSEWORK

ADDITIONAL TRAVEL TO CONFERNCES

SPECIAL INTERESTWORKSHOPS DESIGNED TOEXCHANGEINFORMATION ON
SPECIFIC STOCK ASSESSMENT TECHNIQUES

Priority
2 3 4 5

Figure 6. Priorities for professional development averaged across all NOAA Fisheries Science Centers based on a

survey of 17 NOAA stock assessment scientists.

was the highest priority (Fig. 6). Special
interest workshops designed to exchange
information on specific stock assessment
techniques were also highly desired. These
could be similar to the NOAA Fisheries
National Stock Assessment Workshops held
for marine fishery stock assessment
scientists.

D. Defining Tiers I and II (the Woods
Hole Workshop)

During September 2003, a three-day
workshop was held with staff from all of the
Science Centers, Regional Offices, NOAA
Fisheries Headquarters (F/PR and F/ST),
and the Marine Mammal Commission to
address the following issues related to the
development of a protected species
requirements plans:
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e Identify which data were key to the
assessments

»  Develop criteria which could be used to
classify the levels of knowledge for
each data item

*  Develop a cross-reference between the
levels of knowledge and the
information requirements of the ESA
and MMPA mandates

Five data items as essential to assessments:
stock identification, abundance, fishery
mortality, assessment frequency, and
assessment quality. A sixth item (life
history characteristics) was subsequently
added from discussions with the turtle
research community.

A five level system (0-4) was developed for
classifying the knowledge available about



each data item for each stock. Another
systems was developed to characterize the
status of knowledge about each stock with
respect to stock assessment mandates:

e Tier I — Improve Stock Assessments
Using Existing Data Collection
Resources: This tier maintains the
status quo with no new assessment
efforts. Much of the cost of Tier I
stems from the need to recover the
Agency’s erosion of resources due to a
lack of funding increases over the past
decade. The quality of some stock
assessments will improve under Tier I
due to the application of techniques
developed in recent years. However,
the quality of many stocks’ assessments
would still remain deficient at Tier L

»  Tier II — Elevate Stock Assessments
to New National Standards of
Excellence: At this Tier the quality of
all stock assessments should achieve a
level commensurate with ESA and
MMPA mandates. This will require a
significant increase in staffing and
platform resources.

Further details of these levels and the tiers
are provided in Section III below.
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E. Moving Beyond an Evolutionary
Approach — Tier III and Future
Workshops

Development of the plan through Tiers I and
II represents a simple evolution of past
practices, however, current methods would
not provide all the information required by a
changing NOAA. The evolving information
needs of NOAA and its partners require a
host of data items (Appendix Table 2) that
have not traditionally been collected as part
of stock assessment efforts. To meet
NOAA’s ESA/MMPA mandates
information is needed on:

»  Effects and exposure to threats
«  Habitat data
* ° Behavioral and physiological data

These themes and needs are subsumed under
“Tier II - Next Generation Assessments”.
Because the methods needed to collect the
types of data required under Tier III are
unclear at the present, and large
uncertainties remain at to what constitutes
an “ecosystem-based” approach to marine
mammal or turtle assessment, it is proposed
that NOAA Fisheries’ convene an
international workshop of both protected
species and fishery biologists to fully
address this issue.



II1. Evaluation of Stock Assessment Data Needs

A. Defining the Matrix of Needs

Discussions within NOAA Fisheries and
with NOAA’s partners at the MMS, USN,
and MMC focused on developing a
complete list of data categories necessary to
fulfill the mandates of the MMPA and ESA.
As such, the list extended well beyond the
data necessary to meet traditional stock
assessment needs'. For each data category
identified, an evaluation was conducted of
the quality of knowledge for that category
and a rank assigned from O to 4, with 0
being the lowest level of knowledge (no
data) and 4 the highest level. Rankings were
hierarchical so before a higher level of
knowledge could be achieved, all the lower
levels fist had to be met.

It was recognized that it would be difficult,
if not impossible, to:

e Collect all of the data identified for all
species within the NOAA trust
mandate, and

»  Obtain the highest “level” of knowledge
for each species.

Thus, a tiered approach was developed
which focused on achieving a baseline level
of data collection for a core set of data
categories for all species to meet the basic
mandates of the ESA and MMPA. More

extensive data collection would occur for a

'For example, since the 1994
amendments to the MMPA, NOAA
Fisheries’ efforts have focused largely on
collecting data to estimate minimum
population size, determine fishery bycatch
and to refine stock identification.
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limited number of species of special
concern.

B. Data Categories

Five general data categories, each with a
number of subcategories, were identified:

*  Population characteristics (4
subcategories)

*  Population threats (7 subcategories)

*  Assessment of population threats (2
subcategories) '

*  Habitat (3 subcategories)

*  Behavior and physiology (4
subcategories)

Some subcategories of data were identified
as critical for management of all species.
These including stock/population structure,
abundance, fishery bycatch, and assessment
frequency and quality (Table 1). The
remaining 15 subcategories of data were
considered of secondary importance for
most species in meeting the mandates of the
MMPA and ESA.

Stock/population structure - Both the ESA
and MMPA provide NOAA Fisheries with
the authority to manage and protect marine
mammals and turtles at taxonomic levels
below species. The population (ESA) or
stock (MMPA) level is the fundamental unit
of legally mandated conservation efforts. In
practice stock or population level
determination is often problematic. Within
the ESA context, NOAA Fisheries and
USF&WS have developed guidelines for
defining population structure as part of the



Table 1. Simplified data categories and levels for marine mammals and turtles as
developed under the Protected Species Stock Assessment Improvement Plan

Category [ Level | Level Description
Stock ID
No information (qualitative or otherwise) available

1 [Structure inferred from analyses undertaken for other purposes (e.g.
distribution, differences in trends, differences in life history)

2 [Structure inferred from an analysis specifically aimed at investigating
population differentiation (e.g., pollutants, stable isotopes, genetics,
tagging)

3 [Structure inferred from an integrative analysis of at least two lines of
evidence of the type listed under level 2

4 |Estimates of dispersal rate that include estimates of uncertainty

Abundance

0 |No information (qualitative or otherwise) available

1  Minimum estimate

2 |[Imprecise and/or infrequent surveys

3 |Precise, frequent survey(s) with size/age composition

4 |Habitat and season specific surveys

Life History

0  |No information (qualitative or otherwise) available

1 [Basic life history understood

2 [Some age/stage parameters available

3 |Age/stage parameters fully specified and variability determined

4 |Seasonal or spatial information (mixing, migration) available

Anthropogenic Impacts

0 [No information (qualitative or otherwise) available

1 |Qualitative evidence (anthropogenic impacts)

2 Minimum estimate (anthropogenic impacts)

3 |Unbiased estimates (anthropogenic impacts)

4  |Precise estimates, or no evidence of other human related mortality

Assessment Quality

0 [None

1 |Assessment with minimum abundance/index only

2 |Assessment with simple deterministic models

3 |Assessment with advanced deterministic models

4 |Assessment with stochastic models

Assessment Frequency

0 ever

1 ost recent > 10 years

2 ost recent 6-9 years

3 ost recent 2-5 years

4 ostrecent < 1 vear
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Evolutionary Significant Unit (56 FR 58612,
20 November 1991) and Distinct Vertebrate
Population Segment (61 FR 4722, 7
February 1996) policy statements. The
MMPA provides both biological and
ecological guidance for making such
determinations. Approaches to stock
identification for marine mammals were
clarified at workshops hosted by NOAA
Fisheries (Barlow et al. 1995; Wade and
Angliss 1997).

The following levels were used to define the
quality of data available on species,
population or stock structure (Table 1):

0 - No information (qualitative or
otherwise) available

Structure inferred from analyses
undertaken for other purposes (e.g.,
distribution, differences in trends,
differences in life history)

Structure inferred from an analysis
specifically aimed at investigating
population differentiation (e.g.,
pollutants, stable isotopes, genetics,

tagging)

Structure inferred from an integrative
analysis of at least two lines of
evidence of the type listed under level
2

4 — Estimates of dispersal rate that include
estimates of uncertainty

Abundance (numbers) - Abundance
estimates are required under both the ESA
and MMPA to evaluate the status of a
species. Typically these estimates are meant
to describe the status (or trend) of the
population or at least that portion of the
population observed in a specific area/time.
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The estimates can take various forms
including, but not limited to, estimates of
total abundance either corrected or
uncorrected for individuals not seen or
counted during the survey, estimates of the
abundance of some known portion of the
population (e.g., nesting females), index
counts of that portion of the population
observed at selected sites, and estimates
based on mark and recapture (or
sight/resight) techniques. The data used to
derive these estimates are usually obtained
from a sighting survey conducted from an
aircraft, vessel, or point on land at one time
of year. For most populations, the data from
single surveys cannot be used to describe the
year-round status of the population in a
specific area. While such an approach is
compatible with the requirements of ESA
status reviews and MMPA stock
assessments, it is inadequate to address other
needs, such as fine-scale temporal or spatial
estimates of species numbers or densities
(that are frequently necessary for ESA
Section 7 reviews). ’

The following levels were used here to
define the status of data available on the
abundance of a species, population or stock
(Table 1):

0-— No information (qualitative or
otherwise) available

1 - Minimum count, abundance estimate,
or index count

2 — Unbiased estimate of abundance (CV

=>30%)’

2 A coefficient of variation (CV) of
30% or less is generally considered to be a
desirable level of precision appropriate for
making management decisions



3 — Unbiased estimate of abundance (CV <
30%) with seasonally OR
geographically explicit density

4 — Seasonal and geographic specific

density estimates

Anthropogenic impacts (numbers)- The third
component of a status review or
stock/population assessment is an estimate
of anthropogenic mortality. For most
protected species, incidental fishery bycatch
is the greatest source of anthropogenic
mortality. NOAA Fisheries is required to
identify serious injuries and mortalities of
protected species resulting from interactions
with fishing gear. Fishery observer
programs have been implemented in all of
the NOAA Fisheries’ regions to obtain this
information. Specially trained observers are
placed on a sample of fishing boats to
observe and record data on protected species
bycatch, and to document the characteristics
of the gear, fishing practices, and landed
catch. These data are then used to estimate
the total protected species bycatch in a
fishery.

The following levels were used to define the
status of data available on the fishery
bycatch mortality of a protected species
population or stock (Table 1):

0 - No information (qualitative or
otherwise) available

1 — Qualitative evidence of anthropogenic
impacts

2 — Minimum estimate of anthropogenic
impacts

3 — Unbiased estimate of anthropogenic
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impacts (CV =>30%)
4 — Precise estimate of anthropogenic
impacts (CV < 30%) OR no evidence
of human induced mortality

Assessments (frequency) - One of the major
uses of the protected species data collected
by NOAA Fisheries is to assess the status of
each species under its mandates. An
assessment involves comparing abundance
and mortality to determine the current status
of the species with respect to the biological
reference points established under the
MMPA or ESA. Under the 1994
amendments to the MMPA, there are four
“reference points”—optimum sustainable
population (OSP), depletion, potential
biological removal (PBR) and the zero
mortality rate goal (ZMRG). The reference
points under the ESA are less well defined
but involve quantitative criteria for listing
the species as threatened or endangered, or
for delisting.

The frequency of stock assessment reviews
are dictated to a certain degree by statute.
Under Section 117 of the MMPA, stock
assessments shall be reviewed (although not
necessarily revised) annually for strategic
stocks and for stocks with significant new
information. For all other stocks,
assessments shall be reviewed at least once
every third year. However, new abundance
or mortality estimates are not necessarily
available this frequently, and as a result the
annual or triennial assessment reviews often
lack new data on abundance or mortality
precluding a new assessment of status.
Section 4 of the ESA requires a review every
five years of all listed species. Such a
review does not always include a new
assessment, again because of the lack of



current abundance or mortality data. As up-
to-date assessments are a key element of the
protected species stock assessment
improvement plan, the following levels were
used to define the recency of the assessment
(Table 1):

0 - No assessment conducted

1 — Most recent assessment is >10 yrs old
2 — Most recent assessment is 6-9 yrs old
3 — Most recent assessment is 2-5 yrs old
4 — Assessment conducted in past year

Assessments (quality) - Improving the
quality of protected species assessments was
one of the key factors behind the
development of this Plan. Most protected
species are assessed using very simple
models driven largely by default values.
This practice has generated assessments
which typically have a great deal of
uncertainty, and have, therefore, led to a
very precautionary approach to management.
The approach advocated here is to improve
the quality of the assessments by improving
both data collection and model development.
The following levels were used to define the
quality of assessments (Table 1):

0 - No assessments conducted

1 - Assessment with minimum abundance
or index only

2 — Assessment using simple deterministic
models with defaults or proxies

3 — Assessment using more advanced

deterministic models without defaults
or proxies
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4 - Assessment using species specific
sophisticated models, such as
stochastic models, depletion models,

or projection models (e.g., PVA)

Life history (turtles only) - Turtle
assessments typically follow a different
methodological approach than marine
mammals, and require considerable life
history information. The following levels
were used to define the quality of life history
data available for use in population
assessments (Table 1):

0 - No information
1 - Basic life history understood
2 - Some age/stage parameters available

3 - Age/stage parameters fully specified
and variability determined

4 - Seasonal and/or spatial information
available

C. Information Tiers

The general strategy for achieving
successively higher levels of data collection
and stock assessments involves a tiered
approach. The tiers (Fig. 7) recognize the
costs of mounting new survey efforts, the
time required to implement significantly
new efforts, the technical difficulties
involved in implementing new
methodologies, and the obstacles that must
be overcome in assessing species which are
difficult to survey.



Tier I — Improve Stock Assessments Using
Existing Data Collection Resources

. No new assessment efforts but simply
maintain the existing level of stock
assessments

. Develop improved survey and analytic
methods

The Tier I strategy is to continue the existing
abundance survey efforts and make better
use of available data and surveys. Because
there has been an erosion of spending power
over time, Tier I will require a significant
infusion of funds to maintain the existing
surveys and to add staff for analysis of the
data collected in these surveys. This will
maintain the quality of the existing
assessments and will probably increase the
quality of some assessments for some
species and stocks. This tier can be
achieved quickly (~ 3 years), given the
infusion of appropriate funds.

Tier II — Elevate Stock Assessments to
New National Standards of Excellence

. Meet the mandates of the ESA and
MMPA by achieving Level 2 under
Categories for abundance (numbers),
assessment (frequency and quality),
fishery mortality and stock ID for all
stocks

. Upgrade assessments of core species
stocks to Level 3 under Categories for
abundance (numbers), life history,
assessment (frequency and quality),

Tier I — Improve Stock
Assessments Using Existing Data
Collection Resources

No new assessment efforts but
simply maintain the existing level of
stock assessments

Develop improved surveys and
analytic methods

Tier II — Elevate Stock
Assessments to New National

Standards of Excellence

Meet ESA and MMPA Mandates by
achieving Level 2 under Categories
for abundance, assessment
(frequency and quality), fishery
mortality and stock ID for all stocks
Upgrade assessments of core
species stocks to Level 3 under
Categories for abundance life
history, assessment (frequency and
quality), anthropogenic impacts and
stock ID. Achieve for other
Categories, Levels 1-4 as
appropriate

Conduct "process-like" research

Tier III — Next Generation

Assessments

Collection of data in all Categories
for Ecosystem Indicator Species
Ecosystem-based approach to
assessments

anthropogenic impacts (fishery and
other human), and stock ID. Achieve
for other Categories, Levels 1-4 as
appropriate

Figure 7. Summary of the key
features of the three Tiers of
Assessment Excellence
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. Conduct "process-like" research to
meet needs of constituents (e.g.,
achieve Level 2 or greater under
Categories of Behavioral and
Physiological Responses to Noise for
Core Species)

The next step in this strategy (Tier II) is to
improve the quality of data and assessments
for all species and stocks so as to meet the
mandates of the MMPA and ESA. Under
Tier II, low quality or nonexistent
assessments of numerous hard to assess
species and stocks will be elevated to higher
levels. This will require that sufficient data
be collected and analyzed for all species and
stocks for abundance estimates, stock
identification, mortality estimates and
assessments. For some core species’,
achieving this tier a much higher level of
data resolution (such as information on
seasonal and temporal abundance patterns)
be provided to evaluate impacts of specific
actions on core species of interest.
Achieving these improvements will require
considerable additional research

Achieving Tier II will involve significant
new survey and fishery observer efforts in
areas and times to properly assess species
and stocks. Under Tier II, multiple surveys
would be scheduled around individual
species times of peak abundance. Tier I
will also require a major effort focused on
improving the quality of stock identification

3Core species are defined here as
species or stocks where higher precision and
extra data are required to meet the needs of
decision makers. These will include species
listed under the ESA as Endangered and
Threatened, as well as stocks listed as
depleted under the MMPA.
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for marine mammal species. Most marine
mammal species are currently managed as a
single management stock in an oceanic
basin, despite the existence of data for
various species suggesting that multiple
stocks exist. These improvements will
require a significant investment in survey
infrastructure (e.g., lab equipment, ships and
aircraft). Data acquisition and analysis
(particularly for the stock identification
element) will also require a significant -
amount of time. However, with appropriate
resources, it is likely Tier II can be achieved
for virtually all species within a decade.

Tier III — Next Generation Assessments

. Collection of data in all Categories for
Ecosystem Indicator Species to
provide better understanding of how
marine mammals and marine turtles
function within their respective
systems

. Ecosystem-based approach to
assessments

The final stage in the strategy will involve
moving assessments away from the
traditional single-species approach towards
an ecosystem-based approach. This will
complement the current efforts underway for
improvements in fishery stock assessments.
For a few key species (i.e., “Ecosystem
Indicator Species”) this will involve the
collection of a basic suite of data under all
five data categories discussed previously.
For all species, this will mean the stock
assessment will be conducted with processes
and models not previously used.



D. Assessment of the Present Status of
Protected Species Stock Assessments
under the Matrix of Needs

Staff from each Science Center evaluated the
current status of all protected species for
which their Center has assessment
responsibility.

Marine Mammals — A total of 165 marine
mammal stocks was identified. Of these
stocks, 134 are currently at Tier I while 31
have attained Tier II status (Table 2,
Appendix Table 3). All stocks in the Pacific
Islands region are currently in Tier L.

Forty-one of the 165 stocks were considered
strategic in the 2002 Stock Assessment
Reports; that is, these stocks were either
listed under the ESA, listed as depleted
under the MMPA, or had fishery takes
greater than their Potential Biological
Removal level. Six of the strategic stocks
were at Tier II, while 25 of the nonstrategic
stocks were at Tier II (Table 2).

Quality of the data available on each marine
mammal stock provides insight into where
improvements are needed (Tier I generally
equates with data quality Levels 0-1, while
Tier I equates to Levels 2-4.) Improvements
are needed in all five data categories (stock
identification, abundance, fishery mortality,
and assessment frequency and quality; Table
3). There were many species or stocks for
which no information was available on
abundance or mortality. Beyond this, the
greatest need for improvement is in stock
identification (101 stocks [61%] were
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deficient in this category), although a
significant level of improvement is required
under the remaining four categories.

The quality of data varies by Region
reflecting historical resource availability and
data collection priorities. The Southwest
Fisheries Science Center has historically
focused much of its protected species
resources and efforts on assessments,
particularly on small cetaceans in the
Eastern Tropical Pacific. As aresult, data
quality is more advanced under most
categories for almost all of their stocks..
Assessment work in the newly formed
Pacific Islands Region has been chronically
underfunded and the region has no marine
mammal stocks classified as Tier II (Table
2).

Marine Turtles — All 13 marine turtle
populations are at Tier I (Tables 4 and 5,
Appendix Table 4) in terms of data quality.
Major deficiencies exist in all data
categories. Turtle abundance may be
evaluated using either nesting beach counts
of adult females and/or in-water estimates.
Beach count estimates are generally quite
good, while in-water estimates require
further refinement. Both are likely
necessary to properly estimate turtle
abundance (the former is useful for
estimating total abundance, while the latter
is important in estimating spatial and
temporal abundance patterns). Six of the 13
populations have high quality data for
nesting beach counts (five do not nest in the
US), but data quality if rudimentary for in-
water estimates for all populations.
Assessment quality also needs significant
improvement across the board.



Table 2. Summary of status of marine mammal stocks using the Tier I and Tier II classification
scheme described in the text.

Strategic Non-Strategic Total
Region Tier I Tier I1 Tier I Tier I Tier I Tier I1 All
Alaska 6 4 18 3 24 7 31
Northeast 10 1 9 4 19 5 24
Pacific Islands 4 0 24 0 28 0 28
Southeast 8 1 25 1 33 2 35
Southwest 7 0 23 17 30 17 47
Total 35 6 99 25 134 31 165

Table 3. Data quality for marine mammal stocks. Tier I equates with Levels 0-1 data and Tier
I equates to Levels 2-4.

Stock ID Abundance Fishery Assessment Assessment
Mortality Frequency Quality
Region Tier | Tier | Tier | Tier | Tier | Tier | Tier | Tier | Tier | Tier
I I I I I I I I I I
Alaska 13 18 16 15 14 17 18 13 22 9
Northeast 12 12 9 15 3 21 1 23 6 18
Pacific 27 1 28 0 27 1 28 0 27 1
Islands
Southeast 31 4 29 6 31 4 29 6 30 5
Southwest 18 29 7 40 6 41 1 46 0 47
Total 101 64 89 76 81 84 77 88 85 80
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Table 4. Summary of status of marine turtle stocks using the Tier I and Tier II classification
scheme described in the text.

Endangered Threatened Total
Region TierI Tier I Tier1 Tier II Tier I Tier II All
Atlantic and 5 0 2 0 6* 6
Gulf of
Mexico
Southwest 4 0 4 0 th 7
and Pacific
Islands
Total 9 0 6 0 13 13

? Green turtles in Atlantic listed as both Threatened and Endangered
® Olive ridley turtles in Pacific listed as both Threatened and Endangered

Table 5. Data quality for marine turtle stocks. Tier I equates with Levels 0-1 data and Tier II
equates to Levels 2-4.

Stock ID Abundance® Fishery Assessment Assessment
Mortality Frequency Quality
Region Tier | Tier | Tier | Tier | Tier | Tier | Tier | Tier | Tier | Tier
I o I g I II I I I II
Atlantic 5 0 5 ) 6 0 3 3 6 0
and Gulf
of Mexico
Southwest 7 0 3 1) 7 0 0 7 7 0
and Pacific
Islands
Total 12 0 8 6) 13 0 3 10 13 0

® 5 populations do not nest within the US, so nesting beach counts are not applicable
® Quality of nesting beach counts only
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IV. Resource Requirements

A. National Summary

Senior protected species staff of the Science
Centers were polled as to their current, Tier I
and Tier II staffing and resource needs.
Respondents were asked to identify staffing
(government FTE, contract, and other) needs
in four general areas—field programs, fishery
observer programs, lab/office programs, and
other. Various skill sets or jobs were
identified under each program. Results of
this response are summarized below (Table
6).

Current situation — All Science Centers
presently have at least some staffing for
marine mammal assessments, and all regions
except for the NW and Alaska are also
staffed for turtle assessments. A few
Regional Office and Headquarters staff also
engage in assessment work, notably in the
conduct of fishery observer programs. In
FYO03, there were 146 NOAA Fisheries FTE
involved in assessments (Table 6). This full
time staff is supplemented by ca. 200
contract staff, most of whom are either
survey or fishery observers.

The 142 individuals (25 FTE and 117
contract) working on observer programs
generally represent observer staff involved
only in protected species programs. NOAA
staff typically design and coordinate these
programs, while contract employees usually
are the actual observers. Most regions also
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have observer programs which collect data
on fishery catches, bycatch, and discards. In
fisheries where the two programs are
compatible for data collection, sampling
issues may dictate that additional funding be
available for protected species to ensure that
appropriate sample sizes are obtained to
generate precise, unbiased bycatch
estimates. Note that levels of current
observer coverage are typically a function of
available functions, with deployments
designed to maximize precision within a
variety of constraints. However, coverage
under Tiers I and II are typically designed to
meet a desired level of precision (coefficient
of variation <30% when possible). In
virtually all cases, this results in a
significantly greater number of trips
observed (and increased FTE or sea-days) to
meet the improved precision even if there is
no change in the fisheries observed (Tier I).

An analogous situation exists for abundance
surveys. Most observers are seasonal
contractors, employed for 2-3 month periods
(these have been converted to FTE by
assuming each seasonal observer equaled
0.25 FTE). The number of survey observers
increases between the current situation and
Tier I, even without additional survey
efforts, simply to allow for full staffing of
surveys. For example, a ship board survey
can be conducted with one observer team;
however, by employing a second team, it is
possible to correct for observer error or for
animals missed by the first team.



Table 6. National protected species staffing requirements. The numbers of additional staff
needed to collect the types of information to maintain status quo (Tier I) and to meet

NOAA'’s legislative mandates (Tier II), respectively, are provided.

Current (FY03)

Tier I

Tier Il

Staff Activity

Field Programs
Survey Leaders
Abundance Survey Observers

Biopsy, Mark/recapture, and Tagging
Studies

Field collection of biological data
Processing of Biological Samples

Fishery Observer Programs
Fishery Observers

Other Observer Staff

Bycatch Analyses

Processing of Biological Samples

Lab/Office Programs
Stock Identification
Analysis of Biological Data
Conduct Assessments
Assessment Research

Communication of Results’

FTE

17.0
5.0
9.1

14.6

24.8
35

20.1
10.6

Contract

3.0
28.6
37

8.7

T113.0
40
03

114
0.5
0.8
39

Other

1.5

38

0.5

FTE

10,5
25
73

6.0

320
25

11.3
9.5
8.5
11.0

Contract

1.5
19.5
9.3

10.3

" 149.0

14.0
1.0

38
0.5
2.8
2.5

Other

2.0
0.0
1.0

FTE

17.5
7.0
13.0

1.0

1.0

58
5.0

9.0
11.5
85

75

Contract

2.0
313
9.5

53

176.0
20
2.0

53
1.3
8.3
2.8

Other

2.0

1.0

Other (list by name) _v v,
All Series 10.4 . . 3.0 7100 4.0
Total 145.5 156.8 6.0 1267 227.1 3.0 TI1.8 2585 4.0

! Includes 1 FTE for F/PR2

Aircraft, vessels and, in some cases, small
boats are the key physical resources required
to accomplish protected species stock
assessments. In FY03, 2094 flight hours
(539 flight days) and 765 sea days are used
nationally (Table 7). The mix of aircraft and
vessels varies significantly among regions.
Most offshore, cetacean surveys are
conducted using a high-winged, twin engine
aircraft, such a DeHavilland Twin Otter or a
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Rockwell Aero Commander. NOAA’s
Marine and Aviation Operations (NMAQ)
office is typically the vendor for NOAA
Fishery’s Twin Otter aircraft; one of the two
existing otters is used full time while the
second is shared with other NOAA Line
Offices. Needs also exist for aircraft not
available through NMAO (e.g., helicopters
and single engine aircraft), and these needs
are currently met through charters.



Table 7. Protected species vessel and aircraft requirements by FMC

Current (FY03) Tier I Tier IT
FMC Taxa Vessel Aircraft | Vessel Aircraft | Vessel Aircraft
AFSC Mammals 200d 209d 33d 195d 47d
1254h 200h 280h
NEFSC Mammals 75d 255d 90d 90d 45d 45d
& Turtles 600h 200h 100h
NWFSC | Mammals od 0d/0h od 0d/0h 90d 30d
180h
PIFSC Mammals 50d 0d/0h 75d 0d/0h 75d na
40h
Turtles 50d 0d/0h 30d 70d 60d 100d
350h 300h
SEFSC Mammals 120d 45d 120d 0d/0h 120d 0d/0h
120h
SWFSC | Mammals 240d 0d/0h od 0d/0h 60d 0d/0h
Turtles 30d 30d 30d 30d 60d 0d/0h
120h 120h
National Total 765d 539d 345d 223d 705d 222d
- 2094h 870h 900h

Ship time (765 sea days) required for
protected species surveys is provided in part
by NMAO and in part by charter.
Preference is typically given to NOAA
vessels if these are available and are suitable
for the planned field work. However, the
specialized needs of many protected studies
(e.g., shallow draft for inshore surveys or
two observing platforms) have led to
chartering either UNOLS or commercial
vessels.

Additional personnel and resources will be
needed to achieve the two Tiers of
excellence proposed under this plan:
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Tier I - This tier involves no new surveys or
observer programs, but makes better use of
existing programs and data. This level of
effort maintains (or restores) the status quo
but will improve assessments for some
species in all regions through better use of
existing programs and data. Meeting Tier I
needs will require an increase of 357
individuals (127 FTE, 227 contract, 3
others), essentially doubling the FY03
protected species assessment staffing (Table
6). Much of this increase stems from a
marked increase in existing fishery observer
programs to meet desired levels of precision
for assessing protected species mortality.



Smaller increases are desired in assessment
areas.

Even without adding additional surveys, an
additional 345 sea days and 870 flight hours
(223 days) are necessary to simply maintain
the current level of assessments (Table 7).
This is a because of the significant erosion
of research spending power that has
occurred over the past decade. For example,
at the NEFSC less than half of the $450K
transferred in the late 1990s to the Center for
abundance surveys is presently available for
vessel and aircraft charter. As a result,
fewer sea days or flight hours are available
for the surveys, which has led to abbreviated
surveys and reduced precision in the
abundance estimates.

Tier II — Moving to Tier II will involve new
surveys and observer programs and will
significantly increase staffing (Table 6), with
an additional 112 FTE, 259 contract
employees, and 4 others needed. Expansion
of observer programs to adequately sample
all fisheries with protected species
interactions will constitute a significant part
of this increase (7 FTE and 178 contract
employees).

Because Tier II involves an increase in
survey effort (e.g., seasonal rather than
annual surveys), a large increase in platform
time is required. An additional 705 sea days
and 900 flight hours (~222 days) are needed
(Table 7). Many of these days and hours
will be on vessels or aircraft which would
have to be provided by charter rather than
through NMAO because the needed days
would exceed the availability of survey
platforms.

A result of this increased effort at Tier II will
be that NOAA Fisheries will fully achieve

30

the mandated information requirements of
both the ESA and MMPA.

B. Region-Specific Needs to Achieve
Tiers I and 11

1.  Alaska Fisheries Science Center

Marine mammal stock assessments in the
Alaska Region involve a partnership
between the Alaska Fisheries Science
Center’s (AFSC) National Marine Mammal
Laboratory (NMML), the Center’s Resource
Ecology and Fisheries Management Division
(REFM), and the Protected Species Division
of the Alaska Region (AKR). NMML
conducts research on distribution,
abundance, trends in abundance, causes of
the trends, and prepares stock assessments.
REFM provides information on bycatch of
marine mammals in federally-regulated
fisheries. The AKR administers the Alaska
Marine Mammal Observer Program
(AMMOP), which provides information on
bycatch of marine mammals incidental to
Alaska’s state commercial fisheries.

Current situation — The NMML currently
has a staff of 50 FTE and 11 contractors
involved with the assessment of marine
mammals in Alaska and in the California
current ecosystem (Table 8). The AKR has
one FTE dedicated to the administration of
the Alaska Marine Mammal Observer
Program.

The majority of the efforts at the NMML are
directed towards marine mammal stocks in
Alaskan waters. The 4 FTE and 1 contractor
in the California current ecosystem program
work closely with staff from the Northwest
Center and Region to provide information



Table 8. AFSC - NMML and AKR/Marine Mammal Observer Program protected species
staffing requirements. The numbers of additional staff needed to collect the types of information
to maintain status quo (Tier I) and to meet NOAA'’s legislative mandates (Tier II), respectively,

are provided.

Current (FY03)

Tier I

Tier 11

Staff Activity

FTE

Field Programs
Survey Leaders
Abundance Survey Observers

Biopsy, Mark/recapture, and Tagging
Studies

Field collection of biological data
Processing of Biological Samples
Fishery Observer Programs
Fishery Observers

Other Observer Staff

Bycatch Analyses

Processing of Biological Samples
Lab/Office Programs
Stock Identification

Analysis of Biological Data
Conduct Assessments
Assessment Research

Communication of Results

Other (list by name)
Data management
Administration

Gear maintenance

Computer programming

33
53
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1.0

Contract

1.0
2.0

0.3

Other

0.5

FTE

1.0

1.0

Contract

1.0

Other

FTE

1.0
2.0

3.0

Contract

7.0
20

0.5

1.0

Other

Total

50.4

2.1

8.4

44.5

1.0

19.0

125.0

1.0

or assessment of stocks in Washington,

Oregon, and California.

NMML staff are solely responsible for the
assessment of 21 cetacean stocks and 10 seal
stocks that occur in Alaska waters. Of these
stocks, two cetacean stocks and five seal
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stocks are presently assessed at Tier II level;
all other stocks are at Tier I. In addition,

NMML staff work with the Southwest
Fisheries Science Center to assess seven
cetacean stocks and five pinniped stocks that
occur in WA/OR/CA waters. Of these
stocks, there are two cetacean stocks and 4




pinniped stocks at Tier II; all other stocks
and populations are at Tier L.

Improving stock assessments of Alaska
marine mammals currently in Tier I will -
require significant efforts in three major
areas: stock identification, abundance, and
fishery-related mortality. Of 27 marine
mammal stocks in Alaska, abundance is at
Levels O or 1 for 16 stocks. As is typical in
all regions, a very few stocks are
comparatively well studied (e.g., Steller sea
lions, harbor seals, bowhead whales, Cook
Inlet beluga whales), while there are major
gaps in our knowledge about most stocks.

Research activities routinely conducted by
NMML include aerial surveys to assess
harbor seal and Steller sea lion abundance,
which are conducted every year and rotated
between areas in Alaska. Every 5 years,
three years of aerial surveys are flown to
assess the abundance of small cetaceans in
Alaska. NMML researchers and their
associates are pursuing ways to augment and
improve marine mammal assessment
methods in Alaska. Foe example, passive
acoustics recorders have been deployed over
the past 3-5 years to monitor the seasonal
distribution of large cetaceans, such as North
Pacific right whales and blue whales, in the
Gulf of Alaska and Bering Sea.

The RACE division of the AFSC collects
information on marine mammal bycatch
incidental to federally-regulated fisheries.
Information provided by the RACE division
currently meets most of the needs of
NMML'’s marine mammal assessment
program for the federally-regulated fisheries.
In addition to the federally-regulated
fisheries, there are several Alaska state
fisheries with a moderate level of marine
mammal take that have not been observed
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for more than 10 years, or have never been
observed. Observer coverage of 1-2 Alaska
state-managed fisheries per year (~5%
observer coverage) is provided through the
AKR’s Alaska Marine Mammal Observer
Program (AMMOP). In 2002, the AMMOP
completed the first year of a two-year effort
to observe the Kodiak set gillnet fishery.
However, the AMMOP was unable to
deploy observers during FY03 due to a
severe funding shortfall. It is expected that
adequate funding will be available in 2004
to complete the Kodiak program but funding
beyond 2004 is not expected to be available.

Tier I — Under Tier I, the AFSC would seek
to accomplish the following objectives:

. A restoration of aerial survey effort
needed to assess the abundance of 4
species of ice seals for which no
estimate of abundance is available
(Level 0)

. Improvements in data management and
analysis efficiency to improve the
timeliness of producing assessments
and of communicating research results
to managers and the public

. Addition of certain research equipment
(e.g., “bigeye” binoculars, biopsy guns,
replace passive acoustic recorders)
which would optimize the quality and
quantity of data currently collected
during vessel surveys

. A restoration of fishery observer
coverage to levels available in 2002,
which would allow the AMMOP to
rotate a 2-year observer program with
5% coverage to high-priority Alaska
fisheries.



Accomplishing the first two objectives will
require additional staff to analyze and
manage data in hand and results from
ongoing research. Additional seasonal field
assistants will also be necessary. Adding
new equipment or replacing some
equipment, which is no longer available,
will increase our ability to improve
assessments.

Accomplishing the fourth objective will
require the addition of 40 contracted fishery
observers and the equipment, vessels, etc.
needed to support the program. This level of
effort will ensure that at least two Alaska
state fisheries a year with moderate levels of
marine mammal bycatch could be observed,
and that each fishery with a moderate level
of marine mammal bycatch would be
observed within the next six years. Adding
two additional FTEs to this program will
also enable core program activities (i.e.,
database management and observer
debriefing) to be conducted by NOAA
Fisheries staff in lieu of contractors.

Tier II — To achieve the requirements of
Tier II, the AFSC will need to accomplish
the following objectives:

. Greatly expand vessel and aerial
survey effort to collect information on
the distribution and abundance of large
cetaceans throughout the North Pacific
and Bering Sea.

. Increase equipm